Irradiated tumor cell vaccine for treatment of an established glioma. II. Expansion of myeloid suppressor cells that promote tumor progression.
These studies report the identification of a population of myeloid suppressor cells (MSC) that are preferentially enriched in the spleens and tumor-infiltrating mononuclear cells (TIMC) from T9.F-vaccinated animals. In this model designed to mimic immunotherapy for an established intracranial (i.c.) glioma, animals were given an i.c. inoculum with 5 x 10(4) T9 glioma cells at day 0, followed by a subcutaneous (s.c.) injection of 5 x 10(6) irradiated T9.F glioma cells 5 days later. Unexpectedly, we found that the survival of these T9.F-vaccinated animals was dramatically shorter than their age-matched counterparts who received only saline injections. Since MSC have previously been demonstrated to be associated with tumor progression, the question arose of whether MSC might play a role in the rapid tumor progression observed in this model. Analysis of the spleen cells and TIMC revealed an increase in the population of myeloid cells expressing granulocytic and monocytic markers. Both the polyclonal and tumor-specific proliferation of splenic T cells and tumor-infiltrating T lymphocytes (T-TIL) from T9.F-vaccinated animals were significantly inhibited in the presence of these myeloid cells. Furthermore, the adoptive transfer of MSC into animals bearing a 5-day T9 glioma caused rapid tumor progression. Reduced survival of the glioma-bearing vaccinated rats was associated with enhanced tumor growth, as well as with an increased density of T-TIL. However, purified T-TIL did not show any discernable signs of inherent defects in terms of their effector functions and T cell receptor (TCR) signal transduction protein levels. Therefore, we believe that an MSC population is responsible for inhibiting the anti-tumor T cell response, resulting in the enhanced growth of the i.c. glioma, and may represent a significant obstacle to immune-based therapies.